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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract; 

PROBLEM TO BE SOLVED: To prevent vertical cross talk in a liquid 
crystal display device using an active matrix liquid crystal element. 
SOLUTION: Electrodes Z1-Z4 are provided so as to be placed 
between pixel electrodes P adjacent to each other on a substrate 1 
provided with a nonlinear resistance element S, and by connecting 
them each other, not only a voltage change between the pixel 
electrodes adjacent to each other, but also an effective voltage 
change of pixel capacity constituted by the pixel electrodes adjacent 
to each other is reduced. Thus, the vertical cross talk is reduced 
remarkably. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Have a substrate of a pair which **** a liquid crystal layer, and two or more 1st electrodes are 
formed on said one substrate. It is formed so that two or more 2nd electrodes may intersect two or more 
of said the 1st electrodes and plane targets on said substrate of another side. In a liquid crystal display 
with which two or more pixel electrodes which two or more nonlinear resistance elements are connected to 
each of said 2nd electrode, and are connected to said 2nd electrode through said nonlinear device were 
formed It is the liquid crystal display which said 2nd electrode and two or more 3rd electrodes which come 
to intersect a plane target are formed on a substrate of said another side while being arranged between 
said adjacent pixel electrodes, and is characterized by coming to connect said two or more 3rd electrodes 
of each other. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the structure of the 

liquid crystal device used for it about a liquid crystal display. 

[0002] 

[Background of the Invention] In recent years, the liquid crystal device is widely used for electronic 
equipment, such as television, an electronic notebook, a personal computer, and a cellular phone, as a 
lightweight display device with the low power especially as an indicating equipment. And an MIM element, a 
back TSUU back diode element, a diode ring element. Three terminal mold active-matrix liquid crystal 
device using 2 terminal mold active-matrix liquid crystal devices and thin film transistors using the 
nonlinear resistance element as a switching device, such as a varistor element, as a switching device It is 
in the limelight with the high engine performance (high contrast, high-speed response), and since especially 
2 terminal mold active-matrix liquid crystal device is simple for the structure of a switching device, it can; 
offer a liquid crystal device with a cheap manufacturing cost. 

[0003] Here, two or more scan electrodes are formed in one substrate of the substrate of the pair which 
**** a liquid crystal layer, 2 terminal mold active-matrix liquid crystal device is formed so that two or more 
signal electrodes may intersect the substrate of another side at the electrode and plane target of a scan 
electrode, and the nonlinear resistance element and the pixel electrode are formed for every portion which 
a scan electrode and a signal electrode intersect superficially. 

[0004] And predetermined makes selection period [ every ] sequential selection of the scan electrode, 
selection voltage is given, and the drive which gives the signal level by which the voltage modulation was 
carried out according to the display pattern synchronizing with this to each signal electrode is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the display unevenness which is not liked occurs in 
these active-matrix liquid crystal devices. 

[0006] For example, about the display unevenness (it is henceforth called a vertical cross talk) generated in 
a lengthwise direction when a vertical line is displayed. 2 terminal mold active-matrix liquid crystal device is 
made into an example Journal of the SID, 2/2. and 1994 p75-80, and explanation and the cure of the 
developmental mechanics are proposed. Since the pixel capacity (it is henceforth called Cp) which a signal 
electrode and the pixel electrode which has countered this make, and the parasitic capacitance (it is 
henceforth called Cs) of a nonlinear device exist according to this, if the voltage impressed to a signal 
electrode does deltaV change of, the voltage (it is henceforth called pixel voltage) impressed to pixel 
capacity will do delta V-Cs / (Cs+Cp) change of. Therefore, if the voltage waveforms impressed to each 
signal electrode according to a display pattern differ, it is supposed that a difference arises in pixel voltage, 
as a result effective voltage, and a vertical cross talk is ******(ed). And the signal level by which the 
voltage modulation was carried out is given to some periods of each selection period, and the method of 
making a vertical cross talk mitigate is proposed by giving the main voltage of a signal level to all signal 
electrodes in the remaining periods. 

[0007] However, it has come to cancel a vertical cross talk completely only as these cures. 

[0008] Then, the place as for which this invention person conducted research investigation wholeheartedly. 



and the following causes were also found by that it is one of the causes of generating of a vertical cross 
talk. 

[0009] Drawing 4 is the schematic diagram showing the structure of 2 terminal mold active-matrix liquid 
crystal device of the conventional technology. 

[0010] In drawing 4 ,11 is 2 terminal mold active-matrix liquid crystal device, 1 and 2 are the substrates of 
the pair whose liquid crystal layer (not shown) is pinched, and two or more scan electrodes with which Y1- 
Y5 were prepared on the substrate 1, and X1-X5 are the signal electrodes prepared on the substrate 2. 
[0011] Although S is a nonlinear resistance element, one place is represented by a diagram and the mark is 
attached, it is prepared so that it may connect with the scan electrodes Y1-Y5 on a substrate 1. Although 
the MIM element which formed the thin insulator layer between metals as a nonlinear resistance element S 
here is used, other elements with bidirection diode characteristics are sufficient. 

[0012] Although P is a pixel electrode, one place is represented by a diagram and the mark is attached, it is 
prepared through the nonlinear resistance element S on the substrate 1 to the scan electrodes Y1-Y5. 
[0013] Here, it is for this simplifying drawing and explanation with five, although it is few, and the scan 
electrodes Y1-Y5 and signal electrodes XI -X5 are usually constituted from the actual liquid crystal panel 
by the number of 100 or more numbers, respectively, 

[0014] Drawing 5 is drawing showing the electric equal circuit about a scan electrode (here, it represents 
with Y1) with the liquid crystal device 11 of drawing 4 , Cp is the pixel capacity which the pixel electrode P 
forms in each of signal-electrode XI -5, and the portion which has countered, and the liquid crystal layer 
serves as a dielectric. Cs is a capacity which is parasitic on the nonlinear resistance element S. And Cpp is 
a pixel inter-electrode capacity. By a diagram, the pixel capacity Cp, parasitic capacitance Cs, and the 
capacity Cpp between pixels are represented, and have attached the sign only to one place. 
[0015] Of course, the magnitude of each capacity was Cp=75fF, Cs=20-40fF, and Cpp=6 - lOfF degree in a 
certain liquid crystal device, for example, although it was dependent on the magnitude of each part of a 
liquid crystal device 11. That is. the capacity Cpp between pixels was before and after 10% of the pixel 
capacity Cp. 

[0016] Here, if the voltage impressed to a certain signal electrode does deltaV change of, as for the voltage 
of the pixel electrode which counters this, only delta V-Cp/(Cs+Cp +2, Cpp) will change. 
[0017] Furthermore, as for the voltage of the pixel electrode which adjoins by voltage change of this pixel 
electrode, only deltaV-Cp-Cpp/{(Cs+Cp) (Cs+Cp +3, Cpp)} changes. 

[0018] If a previous concrete numeric value is substituted for this, it will become 0.05 and deltaV grade. 
Therefore, considering that voltage change deltaV of a signal electrode is several volts, it becomes the 
cause by which change with a voltage of about lOOmV will occur on an adjoining pixel electrode and the 
pixel voltage which in other words this pixel electrode makes, and a vertical cross talk is generated. 
[0019] This invention was made in view of the above technical problems, and it is in the purpose offering 
the liquid crystal device which performs the display without a vertical cross talk, . 
[0020] 

[Means for Solving the Problem] A liquid crystal device of this invention has a substrate of a pair which 
**** a liquid crystal layer, and two or more 1st electrodes are formed on said one substrate. It is formed 
so that two or more 2nd electrodes may intersect two or more of said the 1st electrodes and plane targets 
on said substrate of another side. In a liquid crystal device in which two or more pixel electrodes which two 
or more nonlinear resistance elements are connected to each of said 2nd electrode, and are connected to 
said 2nd electrode through said nonlinear device were formed On a substrate of said another side, while 
being arranged between said adjacent pixel electrodes, said 2nd electrode and two or more 3rd electrodes 
which come to intersect a plane target are formed, and it is characterized by coming to connect said two 
or more 3rd electrodes of each other. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing, 

[0022] [1st operation gestalt] Drawing showing the configuration of the substrate 1 with which drawing in 



which drawing 1 shows the 1st operation gestalt of the liquid crystal device of this invention, and drawing 2 
constitute the liquid crystal device 10 of drawing 1 , and drawing 3 are drawings showing the electric equal 
circuit about a scan electrode with the liquid crystal device 10 of drawing 1 . 

[0023] Two or more electrodes with which 10 is 2 terminal mold active-matrix liquid crystal device, 1 and 2 
are the substrates of the pair whose liquid crystal layer (not shown) is pinched, and Y1-Y5 were prepared 
on the substrate 1 by drawing 1 , and X1-X5 are the electrodes prepared on the substrate 2. And Z1-Z4 
are the electrodes which were prepared on the substrate 1 and formed between the pixel electrodes P. 
[0024] Although S is a nonlinear resistance element, one place is represented by a diagram and the mark is 
attached, it is prepared on the substrate 1 so that it may connect with electrodes Y1-Y5. Although the 
MIM element in which the thin insulator layer was formed between metals is used with this operation 
gestalt as a nonlinear resistance element S. if it is the element which has bidirection diode characteristics, 
it is good anything. Although P is a pixel electrode, is represented one place by a diagram and has attached 
the mark, it connects with electrodes Y1-Y5 respectively through the nonlinear resistance element S. and 
it is prepared. 

[0025] Here, it is for this simplifying drawing and explanation with 4-5, although it is few, and electrodes 
Y1-Y5, electrodes XI -X5, and Z1-Z4 are usually constituted from the actual liquid crystal panel by the 
number of 100 or more numbers, respectively. 

[0026] in such a liquid crystal device, the selection voltage to which predetermined makes selection period 
[ every ] sequential selection of these electrodes Y1-Y5 is supplied from the drive circuit which is not a 
drawing example, and the drive by which the signal level by which the voltage modulation was carried out 
according to the display pattern synchronizing with this is supplied to each electrode of electrodes XI -X5 
is performed. 

[0027] It is drawing showing only the configuration of the substrate 1 of drawing 1 with drawing 2 being 
legible, and explanation of a sign is the same as drawing 1 . 

[0028] Here, the configuration of electrodes Z1-Z4 is formed so that it may enter between each pixel 
electrode P. In other words, it is formed so that electrodes Z1-Z4 may surely exist between each pixel 
electrode P. In addition, electrodes Y1-Y5 and electrodes Z1-Z4 are insulated, and, as for electrodes Z1- 
Z4, the flow is altogether made by at least one place, and the flow is made in drawing 1 and 2 in the lower 
limit. 

[0029] Since it has the above composition, as the electric equal circuit about a scan electrode (here, it 
represents with Y1) with the liquid crystal device 10 of drawing 1 is shown in drawing 3 . the pixel capacity 
Cp to which the pixel electrode P uses a liquid crystal layer as a dielectric in each of signal-electrode X1-5 
and the portion which has countered is formed, and Cs by the parasitic capacitance of the nonlinear 
resistance element S is formed. And capacity is formed also between electrodes Z1-Z4 and the pixel . 
electrode P, this is set to Cpc. and the sign is given to drawing on behalf of this at one place, respectively. 
[0030] The degree of voltage change given to the pixel electrode with which voltage change of a certain 
pixel electrode adjoins by existence of the capacity Cpc shown in this equal circuit is mitigable. In other 
words, these electrodes Z1-Z4 work as an electrostatic shield. Therefore, voltage change of an adjoining 
pixel electrode, as a result effective voltage change of the pixel capacity which this adjoining pixel 
electrode constitutes become small. Therefore, a vertical cross talk can be reduced remarkably. 
[0031] In addition, although drawing 1 shows the case where a crevice is between electrodes Z1-Z4 and a 
pixel, as long as there is no necessity for this crevice, for example, electrode Z1 - Z4 top is insulated, you 
may lap. 

[0032] Moreover, it can prevent a liquid crystal device becoming dark by forming by transparent conductive 
members, such as indium oxide and tin oxide, as a member of electrodes Z1-Z4. 

[0033] Furthermore, although drawing 1 and 2 show the case where electrodes Z1-Z4 are formed on 
electrodes Y1-Y5, you may form so that it may become the lower layer of electrodes Y1-Y5. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the 1st operation gestalt of the liquid crystal device which constitutes the 
liquid crystal display of this invention. 

[Drawing 2] Drawing showing the configuration of the substrate 1 in the 1st operation gestalt of this 
invention. 

[Drawing 3] Drawing showing the electric equal circuit of the liquid crystal device 10 of drawing 1 . 
[Drawing 4] Drawing showing the example of 1 configuration of the liquid crystal device of the conventional 
technology. 

[Drawing 5] Drawing showing the electric equal circuit of the liquid crystal device of the conventional 
technology. 

[Description of Notations] 

1 ... Substrate 

2 ... Substrate 

10 ... Liquid crystal device 
XI -X5 ... Electrode on a substrate 2 
Y1-Y5 ... Electrode on a substrate 1 
Z1-Z4 ... Electrode on a substrate 1 
S ... Nonlinear resistance element 
P ... Pixel electrode 
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